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PROBLEM TO BE SOLVED: To provide a large magnetoresistance effect by constituting one of first and 
second ferromagnetic conductive bodies of perovskite manganese oxide. 

SOLUTION: A ferromagnetic conductive layer 2 is formed on a substrate 1 such that a part of the 
substrate 1 is exposed, and a first ferromagnetic conductive layer 3 is formed on the ferromagnetic 
conductive layer 2. A paramagnetic conductive layer 4 is formed on the first ferromagnetic conductive 
layer 3 with the part of the first ferromagnetic conductive layer 3 exposed and a second ferromagnetic 
conductive layer 5 formed on the paramagnetic conductive layer 4. One of the first ferromagnetic 
conductive layer 3 and the second ferromagnetic conductive layer 5 are constituted of perovskite 
manganese oxide, and the ferromagnetic conductive body made of perovskite manganese oxide 
enables a spin electrode on a Fermi surface to be increased by 50% or more. 
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(54) MAGNETORESISTANCE EFFECT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a large magnetoresistance 
effect by constituting one of first and second ferromagnetic 
conductive bodies of perovskite manganese oxide. 
SOLUTION: A ferromagnetic conductive layer 2 is formed on a 
substrate 1 such that a part of the substrate 1 is exposed, and a 
first ferromagnetic conductive layer 3 is formed on the 
ferromagnetic conductive layer 2. A paramagnetic conductive layer 

4 is formed on the first ferromagnetic conductive layer 3 with the 
part of the first ferromagnetic conductive layer 3 exposed and a 
second ferromagnetic conductive layer 5 formed on the 
paramagnetic conductive layer 4. One of the first ferromagnetic 
conductive layer 3 and the second ferromagnetic conductive layer 

5 are constituted of perovskite manganese oxide, and the 
ferromagnetic conductive body made of perovskite manganese 
oxide enables a spin electrode on a Fermi surface to be increased 
by 50% or more. 
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* NOTICES * 

JPO and NCXPJ are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The magneto-resistive effect mold component which is a magneto-resistive effect mold component 
equipped with the 1st ferromagnetic conductor, a nonmagnetic conductor, and the 2nd ferromagnetic conductor 
in this sequence, and is characterized by at least one side of the said 1st and 2nd ferromagnetic conductor 
consisting of a perovskite mold manganic acid ghost. 

[Claim 2] Said nonmagnetic conductor is a magneto-resistive effect mold component according to claim 1 
characterized by consisting of a perovskite mold oxide. 

[Claim 3] The magneto-resistive effect mold component to which it is the magneto-resistive effect mold 
component equipped with the 1st ferromagnetic conductor, a nonmagnetic conductor, and the 2nd 
ferromagnetic conductor in this sequence, and spin polarization on a Fermi surface is characterized by 50% or 
more being 100% or less by at least one side of the said 1st and 2nd ferromagnetic conductor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a magneto-resistive effect mold component. 
[0002] 

[Description of the Prior Art] In recent years, the magneto-resistive effect mold component using giant 
magneto-resistance (GMR) equipped with the metal artificial grid which carried out the laminating of a 
ferromagnetic metal, non-magnetic metal, and the ferromagnetic metal to this sequence is studied actively. 
[0003] As the above-mentioned metal artificial grid, Fe/Cu/Fe, Co/Cu/Co, a permalloy / Cu / permalloy, etc. are 
known as a typical thing, for example. 

[0004] The **** magneto-resistive effect mold component attracts attention as an MR head for hard disks, and 
also research of the spin transistor as a new transistor using the resistance value change resulting from the 
difference in the spin direction of both the ferromagnetism metal that sandwiches said non-magnetic metal is 
started. 
[0005] 

[Problem(s) to be Solved by the Invention] However, also in order for the above-mentioned MR head to 
reproduce a higher-density record medium, it is desired for a magneto-resistive effect to be more large. 
[0006] Moreover, in order that the above-mentioned spin transistor may raise gain more, and in order to raise 
the dependability of the memory function by the type used as memory, it is required that a magneto-resistive 
effect should be more large. 

[0007] It is the object to offer the magneto-resistive effect mold component which accomplishes this invention 

in view of an above-mentioned trouble, and has a bigger magneto-resistive effect. 

[0008] 

[Means for Solving the Problem] The magneto-resistive effect mold component of this invention is a magneto- 
resistive effect mold component equipped with the 1 st ferromagnetic conductor, a nonmagnetic conductor, and 
the 2nd ferromagnetic conductor in this sequence, and is characterized by at least one side of the said 1st and 
2nd ferromagnetic conductor consisting of a perovskite mold manganic acid ghost. 
[0009] As for this invention, at least one side of the 1 st and 2nd ferromagnetic conductor consists of a 
perovskite mold manganic acid ghost. If the ferromagnetic conductor which consists of this perovskite mold 
manganic acid ghost is large and the spin polarization on a Fermi surface is said further 50% or more, it can be 
made 1 00% of abbreviation from the base of 70%. Therefore, the magneto-resistive effect of the magneto- 
resistive effect mold component of this invention becomes large substantially. 

[0010] Consequently, when using this magneto-resistive effect mold component as an MR head, it becomes 
more reproducible [ a high density record medium ]. Moreover, when using this magneto-resistive effect mold 
component as a spin transistor, the large improvement in gain and improvement in the dependability of a 
memory function are attained. 

[001 1] Furthermore, it is desirable that both 1st and 2nd ferromagnetic conductor consists of a perovskite mold 
manganic acid ghost. 

[0012] Moreover, when using a perovskite mold manganic acid ghost for one side of the 1st and 2nd 
ferromagnetic conductor, since the polarization of the spin of conduction electron becomes large, it is desirable 
[ polarization ] to use a perovskite mold manganic acid ghost for the ferromagnetic conductor by the side of 
electron injection. 
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[0013] As the above-mentioned perovskite mold manganic acid ghost, LaSrMn03, PrCaMn03, or NdSrMn03 
grade is available. 

[0014] Especially the above-mentioned nonmagnetic conductor is characterized by consisting of a perovskite 
mold oxide. As this perovskite mold oxide, the SrTi03 grade of SrTi03 of Nb high dope or La high dope is 
available. 

[0015] In this case, while manufacture becomes easy, degradation of a component property can be controlled. 
[0016] Furthermore, as the above 1st, the 2nd ferromagnetic conductor, the above-mentioned nonmagnetic 
conductor, and a substrate for forming the antiferromagnetic substance further, it is desirable to use a perovskite 
mold oxide. SrTi03 substrate may be used as this substrate. 

[0017] In this case, while manufacture becomes easy further, degradation of a component property can be 
controlled. 

[001 8] Moreover, it is good for one outside of the 1st and 2nd ferromagnetic conductor to make it close 
preferably [ arranging with an one direction magnetization of the 1st ferromagnetic conductor located in this 
outside, or the 2nd ferromagnetic conductor, and having the antiferromagnetic substance for fixing ], and more 
preferably. As this antiferromagnetic substance, it is desirable to use a perovskite mold manganic acid ghost. 
PrCaMn03 and LaCaMn03 may be used as the **** antiferromagnetic substance. 

[0019] The magneto-resistive effect mold component of this invention is a spin component equipped with the 
1st ferromagnetic conductor, a nonmagnetic conductor, and the 2nd ferromagnetic conductor in this sequence, 
and spin polarization on a Fermi surface is characterized by being 100% or less by at least one side of the said 
1st and 2nd ferromagnetic conductor 50% or more. 

[0020] In this invention, since the spin polarization on a Fermi surface is as large as 50% or more, as for one [ at 
least ] ferromagnetic conductor, a magneto-resistive effect becomes large substantially. 
[0021] Consequently, when using this magneto-resistive effect mold component as an MR head, it becomes 
more reproducible [ a high density record medium ]. Moreover, when using this magnetic-substance component 
as a spin transistor, the large improvement in gain and improvement in the dependability of a memory function 
are attained. 

[0022] Furthermore, it is desirable for both 1 st and 2nd ferromagnetic conductor to be [ for the spin polarization 
on a Fermi surface ] 100% or less 50% or more. 

[0023] Moreover, the magneto-resistive effect mold component of this invention may be equipped with the 
electrode for detecting resistance change between the 1st and 2nd ferromagnetic conductor, as a current flows. 
[0024] Furthermore, when using the magneto-resistive effect mold component of this invention as a memory 
device, in order to change the magnetization direction of the direction where magnetization is not being fixed 
among the 1 st and 2nd ferromagnetic conductor, an external magnetic field generating means is prepared and 
you may make it have an electric conduction line near this component as this means. 
[0025] Moreover, when one side of the 1st and 2nd ferromagnetic conductor is [ the spin polarization on a 
Fermi surface ] 100% or less 50% or more, since using for the ferromagnetic conductor by the side of electron 
injection the thing has large spin polarization and whose spin polarization is 100% or less 50% or more, i.e., 
what, can enlarge polarization of the spin of conduction electron, it is desirable. 

[0026] A ferromagnetic metal can be used for the 1st of this invention, and the 2nd ferromagnetic conductor, 

and non-magnetic metal can be used for a nonmagnetic conductor. 

[0027] 

[Embodiment of the Invention] The spin transistor as a memory device using the magneto-resistive effect 
concerning 1 operation gestalt of this invention is explained to a detail. Drawing 1 is the ****** type block 
diagram of the spin transistor of this operation gestalt. 

[0028] It is Prl-xCaxMn03 (it is written as PrCaMn03.) of 100 A thickness formed after one exposed SrTi03 
substrate on the substrate 1 among drawing 1 and 2 had exposed the one section. : It is Lai -xSrxMn03 (it is 
written as LaSrMn03.) of 200-500A thickness of 0.3< ** by which the antiferromagnetism conductor layer 
which consists of x< 0.5, and 3 were formed on the antiferromagnetism conductor layer 2. : The 1st 
ferromagnetic conductor layer which consists of 0.1 6< x<0.5, and 4 are SrTi03 (a Nb dope) of 100-500A 
thickness which exposed a part of 1st ferromagnetic conductor layer 3, and was formed on this 1st 
ferromagnetic conductor layer 3. The amount of dopes: The paramagnetism conductor layer (nonmagnetic 
conductor layer) which consists of 0.01 - 0.5wt%, and 5 are 2nd ferromagnetic conductor layer which consists 
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of LaSrMn03 of 200-500A thickness formed on the paramagnetism conductor layer 4. 
[0029] The electrode which consists of gold of 2000A thickness formed by 6 standing in a row on said 1st 
exposed ferromagnetic conductor layer 3 from on said exposed substrate 1, and 7 are electrodes which consist 
of gold of 2000 A thickness formed on the 2nd ferromagnetic conductor layer 5. With this component, said 
electrode 6 and this, and said electrode 7 which makes a pair detect electric resistance change. In addition, the 
electrode 6 by the side of the 1st ferromagnetic conductor layer 3 is made into an electron impregnation-side, 
and it constitutes from this operation gestalt so that it may become the side to which an electron comes out of 
the electrode 7 by the side of the 2nd ferromagnetic conductor layer 5. 

[0030] The insulating layer which 8 becomes from the resist of 1 micrometer thickness of wraps about a said 
electrode 6, paramagnetism conductor layer 4, 2nd ferromagnetic conductor layer 5, and electrode 7 top, and 9 
are the electric conduction lines for magnetic field generating which consists of gold of 1 000A thickness which 
extends to the perpendicular direction of the space in drawing 1 formed on the insulating layer 8. 
[0031] The spin transistor which is this magneto-resistive effect mold component is a layer for the 
antiferromagnetism conductor layer 2 to fix the magnetization (spin) direction of the 1 st ferromagnetic 
conductor layer 3 in an one direction. Therefore, the magnetization direction of the 1 st ferromagnetic conductor 
layer 3 is strongly fixed in an one direction by existence of this antiferromagnetism conductor layer 2. In the 
case of this operation gestalt, the magnetization direction of the 1st ferromagnetic conductor layer 3 is being 
perpendicularly fixed in the extension direction of the electric conduction line 9. 

[0032] On the other hand, compared with the 1st ferromagnetic conductor layer 3, the magnetization direction 
changes with external magnetic fields, burns said 2nd ferromagnetic conductor layer 5, becomes empty as for it, 
and it is constituted. 

[0033] Therefore, the perimeter and the magnetic field which specifically attains to the 2nd ferromagnetic 
conductor layer 5 occur by impressing a current to said electric conduction line 9. the direction where, as for the 
direction of this magnetic field, a current flows — forward — since it is reversed by making it reverse, the 
magnetization direction of the 1 st ferromagnetic conductor layer 3 and the magnetization direction of the 2nd 
ferromagnetic conductor layer 5 can be chosen by choosing and impressing the direction where a current flows 
to the electric conduction line 9 so that it may become either this direction and hard flow. 
[0034] When the magnetization direction of the 1st ferromagnetic conductor layer 3 and the magnetization 
direction of the 2nd ferromagnetic conductor layer 5 are hard flow, the electric resistance by electrodes 6 and 7 
is detected greatly, and when the magnetization direction of the 1 st ferromagnetic conductor layer 3 and the 
magnetization direction of the 2nd ferromagnetic conductor layer 5 are these directions, the electric resistance 
by electrodes 6 and 7 is detected small. 

[0035] That is, it is used as a digital memory device, setting to "0" the case where the magnetization direction of 
the 1 st ferromagnetic conductor layer 3 and the magnetization direction of the 2nd ferromagnetic conductor 
layer 5 are hard flow, for example, and using as "1" the case where said magnetization direction is this 
direction. 

[0036] The perovskite mold manganic acid ghost used for the 1st and 2nd ferromagnetic conductor layer 3 and 
5 with the **** magneto-resistive effect mold component has far large spin polarization compared with about 
70% and other ferromagnetic conductors (spin polarization, such as a permalloy and iron, is about at most 
10%). 

[0037] Therefore, in this way, in the 1st and 2nd ferromagnetic conductor layer 3 and 5, since electronic spin 
polarization is large, many electrons by which spin alignment was carried out exist in the magnetization 
direction strongly correlated in dispersion with conduction electron in the 1st and 2nd ferromagnetic conductor 
layer 3 and 5. And since the electron (namely, conduction electron) poured in from the 1st ferromagnetic 
conductor layer 3 also passes through the 1st ferromagnetic conductor layer 3, that to which the spin of 
conduction electron also aligned in the magnetization direction of the 1st ferromagnetic conductor layer 3 
increases. 

[0038] And when the 1st, the 2nd ferromagnetic conductor layer 3, and the spin direction of the electron in five 
are parallel Since a scattering cross section with conduction electron becomes large when the scattering cross 
section of this spin direction and conduction electron with parallel spin is small and the 1 st, the 2nd 
ferromagnetic conductor layer 3, and the spin direction of the electron in five are hard flow This invention by 
which spin alignment is made to be made compared with the former has more small resistance, when the 
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magnetization direction of the 1st ferromagnetic conductor layer 3 and the magnetization direction of the 2nd 
ferromagnetic conductor layer 5 are these directions compared with the former, and resistance becomes large 
when it is hard flow. Consequently, the dependability of memory improves compared with the former. 
[0039] And a substrate 1 and the paramagnetism conductor layer 4 are the same perovskite mold oxide as the 
1st and 2nd ferromagnetic conductor layer 3 and 5, and since the antiferromagnetism conductor layer 2 is 
constituted from the same perovskite mold manganic acid ghost as the 1 st and 2nd ferromagnetic conductor 
layer 3 and 5, manufacture is easy, can make distortion etc. small at a component, and can control lowering of a 
component property. 

[0040] It may replace with the above LaSrMn03 at the above-mentioned 1st and 2nd ferromagnetic conductor 
layer 3 and 5, and Prl-xCaxMn03 (0.1 3< x<0.3) may be used under an environment smaller than temperature 
150K, in addition Nd0.5Sr0.5MnO3, 0.5(Nd0.06Sm0.94) Sr0.5MnO3, etc. can be used suitably. 
[0041] Furthermore, it may replace with Nb dope and the thing of La dope of the same amount of dopes may be 
used for the nonmagnetic conductor layer 4. 

[0042] Moreover, La0.5calcium0.5MnO3 etc. may be used for the antiferromagnetism conductor layer 2. 
Although it is effective even if it constitutes at least one side of the above 1st and the 2nd ferromagnetic 
conductor layer 3 and 5 from a perovskite mold manganic acid ghost, the direction which constituted both from 
a perovskite mold manganic acid ghost is more effective like this operation gestalt. 

[0043] When using a perovskite mold manganic acid ghost at least for one side as mentioned above, since the 
polarization of the spin of conduction electron becomes large, it is desirable to use a perovskite mold manganic 
acid ghost for the ferromagnetic conductor layer by the side of electron injection. 

[0044] Moreover, with an above-mentioned operation gestalt, although the magneto-resistive effect mold 
component as a memory device was explained, this invention is applicable also to a component with other 
functions, such as an MR head. 
[0045] 

[Effect of the Invention] This invention can offer the magneto-resistive effect mold component which has a big 
magneto-resistive effect. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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